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Forests generate a variety of environmental effects, including watershed protection, air 
pollution reduction, flooding mitigation, wildlife habitat and public recreation. These 
environmental benefits are not marketed and not site specific. Thus, they need to be 
considered from a social perspective. In recent years, a number of applications have been 
made to estimate non-market environmental values in monetary terms and incorporate these 
estimates into cost-benefit analyses in forestry research projects. This module provides an 
introduction to the concepts and methods of non-market valuation by which to estimate the 
aggregate benefits to society of environmental improvement. In the next section, the 
categorical framework of economic value is introduced. Non-market valuation methods are 
then discussed, including the hedonic price method, the travel cost method, the contingent 
valuation method and conjoint analysis. A contingent valuation survey of the Kakadu 
Conservation Zone in Australia is examined in particular. A few alternative valuation 
techniques are next briefly reviewed. Finally, ways of integrating non-market values in 
project appraisal are discussed.  
 
 
1.  THE ECONOMIC VALUE OF A 
FORESTLAND 
 
As long as attempts are made to quantify 
the value of non-market environmental 
goods and services, the term ‘value’ is 
confined to economic value. In the resource 
economics literature, the economic value of 
a forestland is usually broken into use value 
and non-use value, the latter also being 
referred to as passive use value. The use 
class of economic value consists of direct 
and indirect use value, and option value. 
The non-use class of benefits falls into two 
sub-categories, namely bequest value and 
existence value. Figure 1 illustrates the use 
and non-use values that a forestland 
provides. 
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Figure 1. The economic value of a woodland 
 
Source: Adapted from Bateman and Turner (1993) and Barbier (1994). 
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Direct use value is made up of consumptive 
and productive use value. Indirect use value 
refers to values conferred by forests such 
as carbon sequestration and water 
purification. Option value is defined as the 
potential use benefit, opposed to present 
use value, of an environmental good. The 
value is viewed as the willingness-to-pay 
(WTP) for preservation of a natural 
resource that will be made use of at a later 
date by the present generation. Bishop 
(1982) provided an excellent review of the 
evolution along with an extension of the 
concept of option value. It is known that 
Weisbrod (1964) originated this concept by 
proposing that many individuals expect they 
may possibly visit a national park for 
example and are willing to pay for an option 
that would guarantee their future access.  
 
Bishop (1982) extended the concept of 
option value with supply side uncertainty. If 
a risk averse consumer is certain of 
demanding the services of an 
environmental asset in the future and 
uncertain about its future availability, there 
exists a positive option value. That is, the 
maximum WTP to avoid the risk to the 
supply of the environmental resource is 
larger than the expected loss. This concept 
is grounded on the fact that an individual in 
the real world will be willing to pay more 
than the expected consumer surplus in 
order to ensure that he or she can make 
use of the environmental resource later on. 
Edwards (1988) reported empirical 
evidence of positive option value from a 
study of households’ WTP to prevent 
uncertain future nitrate contamination of 
groundwater in Cape Cod, Massachusetts. 
Bishop noted that option value ceases to 
exist in the case of supply side certainty.  
 
Quasi-option value is present when there is 
uncertainty about future availability of a 
natural resource given some expectation of 
the growth of knowledge. For example, 
there are uncertain benefits for scientific or 
commercial purposes from the preservation 
of a tropical forest, which could become 
more certain through time as information is 
accumulated about the uses. Arrow and 
Fisher (1974) originally introduced the 
concept of quasi-option value in the context 
of an irreversible development decision. 
Quasi-option value is always positive if the 
expected growth of information is 
independent of a proposed development of 
a natural resource. In contrast, as Freeman 
(1984) argued, if the uncertainty is primarily 
about the benefits of development, this 
strengthens the case for development. That 
is, quasi-option value is negative. Whatever 
the case is, the presence of quasi-option 
value implies that the value of additional 
information is likely to be of greatest 
importance in valuing goods subject 
irreversible changes (Mitchell and Carson 
1989). 
 
Krutilla (1967) argued that many persons 
may be willing to pay for the satisfaction 
derived from knowledge of the bequest of 
unique environmental resources to future 
generations. Thereafter, bequest value is 
often defined as the benefit accruing to 
current generations from knowing that 
future generations will benefit from the 
resources. This concept takes a strong 
stance for intergenerational moral duty so 
as to prevent future sufferings from the 
shortage or degradation of the environment.  
 
Pearce and Turner (1990) defined 
existence value as a value placed on an 
environmental good that is unrelated to any 
actual or potential use of the good. The 
concept of existence value becomes 
complicated because it is sometimes mixed 
with that of intrinsic value of a resource. 
Existence value is often recognised on the 
basis of ecocentric value orientation that 
nature has the right to exist for its own 
sake, and destruction of species and 
wilderness is intrinsically wrong. From this 
viewpoint, Aldred (1994) insisted that 
existence value captures a WTP to 
preserve the environment for the continued 
existence of particular species or whole 
ecosystems. He argued that existence 
value may include intrinsic value, but they 
are not the same thing. Solow (1993) 
supported the view that particular 
landscapes or species have to be 
preserved for their own sake because they 
are intrinsically important to preserve. 
Pearce and Turner (1990) stated that 
intrinsic value equals existence value as 
long as the former is defined as something 
unrelated to human use but captured by 
people through their preferences in the form 
of non-use value. On the other hand, 
Mitchell and Carson (1989) saw the term 
‘intrinsic’ being contradictory to the term 
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‘economic’ so that the intrinsic value cannot 
be part of economic value. A confusing use 
of the term ‘existence value’ can be avoided 
by supposing that existence value 
embodies the welfare of particular species 
and whole ecosystems, but ultimately 
appeals to human welfare. In other words, 
existence value may stem from intrinsic 
motives such as sympathy, responsibility 
and a concern about the state of the world 
that some people may feel towards non-
human beings, but the value is still 
anthropocentric and does not reveal the 
intrinsic value to non-human beings 
(Bateman and Turner 1993). In this context, 
Bateman and Langford (1997) clarified that 
existence value is a human value whereas 
intrinsic value is a non-human value, which 
cannot be estimated. 
 
2.  CLASSIFICATION OF THE 
BEHAVIOURAL LINKAGE APPROACH 
TO NON-MARKET VALUATION  
 
Smith and Krutilla (1982) divided 
measurement techniques of environmental 
benefits into the physical linkage approach 
and the behavioural linkage approach. 
Under the category of physical linkage 
approach, a researcher can specify a model 
of the relationship between levels of an 
environmental contaminant and some type 
of observed damage such as reduced 
agricultural crop yields or impaired human 
health. Linked with physical data, the 
benefit of the reduction in the contaminant 
can be estimated in dollar values. When 
there is no such physical link to be 
observed, an alternative is the behavioural 
linkage approach. This approach uses a 
conceptual linkage between the services 
provided by environmental resources and 
some directly or indirectly observable 
consumer responses. The behavioural 
linkage approach for valuing environmental 
amenities is traditionally divided into four 
categories of economic valuation methods 
as presented in Table 1. 
 
With the indirect and revealed preference 
approach, the information from revealed 
markets – that is, actual choices made by 
consumers – is used to develop models of 
choice. One problem is that data on market 
transactions and product characteristics are 
often unavailable or incomplete for 
environmental goods.  
 
When revealed market data are not reliable 
or are unavailable, economists have used 
the stated preference approach that relies 
on hypothetical market situations. As a 
typical example, the economic value with 
respect to a change in the level of 
environmental service flows of an unpriced 
natural resource can be estimated by 
eliciting consumers WTP or willingness-to-
accept compensation (WTA) amounts for 
the proposed change. WTP measures give 
welfare estimates for quality-improving 
changes in resource use, whereas WTA 
measures provide information about welfare 
decreases resulted from quality-decreasing 
environmental moves. 
 
Table 1. Behaviour-based valuation methods of environmental public goods 
 
Type of valuation 
approach 
Direct Indirect 
Revealed (observed) 
market behaviour 
DIRECT and REVEALED  
Referenda  
  Simulated markets  
 
INDIRECT and REVEALED 
  Travel cost method 
  Hedonic price method 
 
Stated (hypothetical) 
markets 
DIRECT and STATED  
  Contingent valuation method 
Allocation games with tax      
  Refund 
INDIRECT and STATED  
  Contingent ranking 
  Contingent rating 
  Choice modelling 
 
Source: Adapted from Mitchell and Carson (1989, p. 75). 
 
3.  THE HEDONIC PRICE METHOD 
 
The hedonic price method (HPM) has been 
widely used to estimate the externalities of 
environmental characteristics, particularly 
air quality and visual amenity, in the 
housing market. A botanical garden that 
gives pleasure to passers-by is an example 
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of a positive externality. By contrast, a 
negative externality occurs in the situation 
in which air pollutants such as sulfur dioxide 
can make life miserable for people 
breathing the air and cause health 
problems. Since the effects associated with 
production of botanical gardens or 
consumption of air pollutants extends 
outside the market to some third party, they 
are termed ‘externalities’. In HPM 
applications, it is assumed that externalities 
are capitalised into the value of real 
properties. Differentials in property prices 
are then examined to find the marginal 
value of an environmental good under 
investigation. One problem with this 
technique is that it is often difficult to obtain 
an adequate sample of property transaction 
records. 
 
Garrod and Willis (1992) investigated 
whether the amenity benefits of Forestry 
Commission estate in the UK are reflected 
in the values of nearby properties. A 
number of independent variables in the 
hedonic price model were tested, including 
the forest characteristics such as the 
proportions of Forestry Commission estate 
areas covered by broadleaved trees. The 
authors found that selling price increased 
by about A$111 from 1% increase in the 
relative proportion of forested area in a 
given 1km2 to broadleaf woodland, with all 
other independent variables held at their 
mean values. The aggregate amenity 
benefit, which Forestry Commission estate 
provides to those households that live in 
close proximity, was found to be about 
A$913,000.  
 
Tyrvainen and Miettinen (2000) examined 
the relationship between property prices 
and urban forest amenities of Salo, which is 
located 110km to the northwest of Helsinki. 
The town of Salo had approximately 
1,100ha of forest, 74% of which was found 
in the urban fringe. Detached houses or 
terraced houses predominated in most 
housing areas. 
A range of explanatory variables was tested 
including housing attributes, locational 
attributes and four different variables 
measuring forest amenities. Forest amenity 
variables included distance to nearest 
wooded recreation area, direct distance to 
the nearest forested area, relative amount 
of forested areas in the housing district and 
the view from the dwelling window. This 
study found that a 1km increase in distance 
from a forest park reduced terrace house 
price by 5.9%, and a forest view increased 
terrace house price by 4.9%. 
 
4.  THE TRAVEL COST METHOD 
 
TCM was the first technique ever used to 
measure the demand for natural resources 
for recreation purposes in terms of what 
people spend in travel costs to visit them. 
As outlined by Bateman (1993), Hanley and 
Spash (1993) and Bennett et al. (1996), the 
TCM was conceptually first suggested by 
Hotelling in a letter to the director of the US 
Park Service in 1947. The letter suggested 
that “the price for visiting a park or other 
non-marketable recreational area (even one 
for which entry is free) would vary according 
to the travel costs of visitors coming from 
different places” (reported by Portney, 
1994, p. 4). This suggestion was formally 
introduced to the literature by Wood and 
Trice (1958). Clawson (1959) modified the 
idea and first developed empirical models. 
The TCM was further developed by Knetsch 
(1963) and Clawson and Knetsch (1966).  
 
In practice, two types of TCM are used. The 
zonal method (ZTCM) divides the entire 
area from which visitors originate into a set 
of approximately concentric zones 
emanating from the recreation site, 
representing increasing levels of visit cost, 
and then defines the dependent variable as 
the ‘visitor rate’ – the number of visits made 
from a particular zone in a period divided by 
the population of that zone. The individual 
method (ITCM), in contrast, simply defines 
the dependent variable as the individual’s 
annual number of visits to a site, and the 
independent variable as the cost of 
travelling to the site. Then, the recreational 
demand curve can be produced. With the 
ITCM, it is possible to involve socio-
economic variables under the hypothesis 
that they are separate factors influencing 
travel behaviour. The ITCM does not 
require data about zonal visitor rates. 
Cooper and Loomis (1990) mentioned that 
the ZTCM model has several drawbacks 
relative to the ITCM model, including 
statistical inefficiencies from grouping data 
and a less direct link to consumer demand 
theory. Hence, in these aspects, the ITCM 
seems to be preferable. On the other hand, 
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Fletcher et al. (1990) came to the view that 
the zonal approach more adequately 
accounts for declining participation rate 
proportioned to increasing travel distances. 
Uncorrected estimates of the ITCM may 
lead to biased results in the circumstance 
where visitation rate to a site declines as 
distance to the site increases. For these 
reasons, many travel cost practitioners 
have adopted Clawson and Knetsch’s 
(1966) ZTCM. 
Suppose there is a recreation area 
attracting people from three zones having 
populations of 1,000, 4,000 and 10,000 
people, respectively as illustrated in Table 
2. Visitors from Zone 1 who have a cost of 
$1 participate at the rate of 300 per 1,000. If 
the cost to the visitors from Zone 1 
increased to $2, the new visitation rate 
would be the same as that of Zone 2, i.e. 
200 per 1,000.  
 
Table 2. Demand schedule for recreation experience for a hypothetical area 
 
Zone Population Cost per visit Number of visits Visits per 1,000 
1 1,000 $1 300 300 
2 4,000 $2 800 200 
3 10,000 $3 1,000 100 
 
Using data presented in Table 2, one can 
map the recreation demand curve for the 
hypothetical area by plotting visit rates 
across all zones against visit costs. The 
total consumer surplus for recreation is then 
obtained by integration of the area under 
this demand curve. In addition, using this 
demand curve, one can estimate the 
resulting change in consumer surplus with a 
change in environmental quality of the site. 
If the demand for the recreational use of an 
environmental resource such as a national 
park increases as its quality improves, the 
demand curve shifts outwards under the 
assumption that the quality of a natural 
resource is positively correlated with its 
recreational use value. Then, the monetised 
incremental benefits to visitors of improving 
the quality of the park can be estimated. 
 
It should be noted that the demand curve 
relating visitation rate and cost per visit 
indicates demand for the ‘whole recreation 
experience’ rather than the recreational use 
value of the resource alone. The whole 
experience includes travel to and 
experience on the site, travel back and 
recollection. This distinction is important 
when the researcher intends to estimate the 
recreation value attached to a particular 
natural resource. In order to isolate the on-
site recreation experience from the whole 
experience, Clawson and Knetsch (1996) 
suggested constructing the new demand 
schedule for the resource by plotting added 
entry fee to the site as a proxy for the price 
variable and total visits as the quantity 
variable. 
 
Suppose that the entry fee on visits to the 
site has increased. One can next determine 
the effect of a rise in the entry fee of say $1. 
The visitors from Zone 1, for example, who 
used to spend $1 per visit, are now faced 
with the situation of spending $2 due to the 
rise in overall cost as much as $1. People in 
this region would participate in the same 
recreation activities on the site at the rate of 
200 per thousand, as indicated in the Table 
2, when faced with costs of $2 per visit. 
One can then estimate the number of visits 
under varying added travel cost using this 
result. The number of recreatists attending 
from Zone 1 would be 200 – i.e. 200 per 
thousand multiplied by 1,000, the base 
population of Zone 1. The numbers of visits 
to the site from other zones can be found in 
the same manner. Table 3 reveals the 
estimated total number of visits to the site 
under varying added entrance fee from $1 
to $3. It can be seen from the table that a 
$3 rise would result in chocking off all visits. 
The regression of the estimated number of 
total visits on added travel cost will 
eventually generate the new demand curve, 
from which on-site recreation benefits can 
be estimated.  
 
A number of TCM applications (e.g. Everitt 
1983; Willis and Garrod 1991; Bennett 
1995) have demonstrated that forestlands 
can have substantial recreational use value 
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and TCM is a powerful tool to estimate 
recreational use value of a particular 
forestland. For example, Bennett (1995) 
estimated economic value associated with 
recreational visits to two National Parks in 
the north-east of New South Wales, 
Australia. Dorrigo National Park forms two 
amphitheatres of 3,600ha from the 
tablelands to the coastal plain, and is the 
habitat for a wide variety of flora and fauna. 
Gibraltar Range National Park of 17,300ha 
is noted for its high number of rare and 
threatened plants. The park is essentially a 
high plateau with granite occurring over 
much of its area. Bennett (1995) estimated 
recreational value of A$34 per visit to 
Dorrigo National Park and A$19 per visit to 
Gibraltar Range National Park. 
 
Table 3. Effect of increases in travel cost on visits to a hypothetical area – deriving a 
demand schedule 
 
Zone Number of visitors at added entrance fee 
 $0 $1 $2 $3 
1 300 200 100 0 
2 800 400 0 0 
3 1,000 0 0 0 
Total visitors 2,100 600 100 0 
  
There are many continuing controversies 
over TCM. The practices of time valuation 
in TCM are the most controversial. Fletcher 
et al. (1990, p. 125) pointed out that “many 
of the most vexing problems encountered in 
TCM literature, both theoretical and 
empirical, relate to the appropriate inclusion 
of time constraints and time values”. 
Likewise, Randall (1994) argued that the 
level of money-valued welfare measures in 
TCM is inherently subjective because it 
depends on arbitrary and simplistic 
specifications of household production 
technology and particular accounting or 
analytical conventions for the household’s 
implicit cost of time. Another fundamental 
problem with TCM is that the valuation 
technique cannot be applied to some 
forestlands that people do not visit for 
recreation purposes. Harrison (2001) drew 
attention to a number of other complexities 
arising in application of TCM. First, when 
people visit multiple sites during a single 
recreation trip, it can be difficult to allocate a 
proportion of their travel cost to a specific 
site, which is the target for valuation. 
Second, since recreation demand typically 
is highly seasonal, and has peak visitation 
during school and public holidays, it is 
normally necessary to carry out surveys on 
a year basis. Third, where there is a group 
visit, with members of varying ages, the 
issue arises of which members to include 
as recreationists and how to allocate costs 
between party members. 
 
5.  THE CONTINGENT VALUATION 
METHOD 
 
The CVM question involves asking 
individuals how much they would be willing 
to pay or whether they would be willing to 
pay a given amount to prevent a specified 
decrease in the quality or quantity of a 
particular good, or how much they would be 
willing to pay to obtain improvements. WTP 
values elicited from CVM surveys are 
‘contingent’ upon a hypothetical market 
described to the respondents, hence this 
approach came to be called the contingent 
valuation method. Mitchell and Carson 
(1989) provided the full history of early 
development of CVM, which first came into 
use in the early 1960s by Davis (1963). 
 
CVM has been widely applied in the last 
three decades. Mitchell and Carson (1989) 
listed more than 120 CVM studies, most of 
which were undertaken in the USA and 
Europe. Carson et al. (1995 cited in Bennett 
1996, p. 190f) listed 2,131 CVM studies and 
papers applied to health, education and 
transportation as well as the environment.  
 
Major bidding methods are continuous and 
discrete ones. The continuous method 
usually refers to as the open-ended 
elicitation method, where respondents are 
simply asked to state their maximum 
willingness to pay for the good being 
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valued. The discrete method refers to as 
the dichotomous choice question, where 
respondents determine whether their WTP 
is larger or smaller than a set dollar value. 
The dichotomous choice format is also 
known as a take-it-or-leave-it or closed-
ended format, or a referendum format if the 
question is structured so that it is similar to 
a referendum. 
 
Some examples of open-ended CVM 
applications include Mattsson and Li (1994) 
and Hadker et al. (1997). Mattsson and Li 
(1994) estimated non-timber use values of 
forests in the county of Vasterbotten in 
northern Sweden. Forests in the county are 
dominated by pine and spruce. This CVM 
study examined a variety of on-site human 
activities such as camping, berry and 
mushroom picking, hiking or simply taking 
walks, as well as the off-site visual 
experience of the forests. Respondents 
were asked the amount that they would be 
willing to pay annually for using or 
experiencing the non-timber commodities to 
the level that they currently use or 
experience them. 
 
Hadker et al. (1997) estimated the 
preservation value of the Borivli National 
Park in Bombay. Notably, this study is one 
of the first reported uses of CVM in India 
(cited from www.epa.nsw.gov.au/envalue). 
The Borivli National Park of 104km2 
accounts for one-fifth of the Bombay 
Metropolitan Region. The national park 
includes the water bodies that supply 
drinking water to Bombay and is home for a 
large number of endangered mammals, 
birds and reptiles. The park being valued is 
the most popular park in India. According to 
the authors, about 2.5 M people visit the 
national park each year. The park has been 
facing financial constraints and its potential 
as a recreational spot and habitat for wildlife 
has been deteriorating. In this study, 
Bombay residents were asked how much 
they would willing to pay to maintain and 
preserve the Borivli National Park by 
funding an autonomous management body. 
The mean household WTP of Bombay 
residents was found to be 7.5 INR per 
month for 5 years. The authors noted that 
despite India being a developing country 
with medium to low income levels, the 
empirical evidence suggested people are 
willing to pay for preserving environmental 
amenities. 
 
The open-ended CVM question is 
theoretically vulnerable to strategic bias. 
This bias occurs in either one of two 
different ways. Respondents may 
understate their WTP for a welfare-
improving change if they believe that others 
will bid sufficiently high to provide the 
desired quality of an environmental good. 
By contrast, respondents may overstate 
WTP for an environmental benefit, when 
they believe that the possibility of the 
improvement going ahead will increase if 
they bid high. For this reason, open-ended 
formats had largely been superceded by the 
dichotomous formats in CVM applications 
(Blamey 1996).  
 
The dichotomous choice format is the most 
commonly employed format in CVM studies 
nowadays. Using the dichotomous CVM, 
researchers may ask people as to whether 
they would pay a specific amount of dollars 
($X) if conditions of a natural resource were 
changed from { } to { }, 
where represents the kth attribute under 
the current status and z represents the kth 
attribute under an alternative. It is not 
necessary to have all attribute levels in the 
new option distinct from the current status. 
00
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1 k,z,,zz ⋅⋅⋅
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Respondents are expected to answer ‘yes’ 
– i.e. to willing to pay $X – if the utility with 
the new attribute levels and $X decrease in 
income is greater or at least as much as the 
status quo utility. From the response, 
researchers can elicit directly each 
respondent’s WTP for the specified 
environmental changes. The basic model 
for an individual who is willing to pay $X for 
some changes in environmental quality is 
thus: 
 
V (E1, M0 – X) ≥ V (E0, M0)                        (1) 
 
where X is the individual bidding price and E 
denotes the quality of the natural resource. 
V represents utility or satisfaction, which is 
a function of the individual’s income M and 
the quality of the resource. With an amount 
of money M0, the individual can purchase 
environmental or non-environmental goods 
and services. The maximum that a person 
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is willing to pay for promotion of 
improvements in the quality of the particular 
public good from E0 to E1, will be such that 
both sides of the above expression become 
equal. 
 
Imber et al. (1991), as a typical example of 
the close-ended CVM application, used the 
CVM technique to estimate the dollar value 
Australians place on the Kakadu 
Conservation Zone. The zone is located in 
the boundaries of the 20,000km2 Kakadu 
National Park, but was not part of the 
national park. Most of the Kakadu National 
Park is registered on the World Heritage 
List. The park is annually visited by about 
230,000 people, and renowned for its 
geographic features, wetlands, wildlife and 
scenic vistas. Mining was proposed on the 
conservation zone. The extent of 
environmental damage from the proposed 
mine was in dispute. Some people argued 
that the conservation zone should be made 
part of the Kakadu National Park, where 
any mining activities are not allowed. HPM 
is not applicable to estimate the value of the 
conservation zone simply because an 
adequate sample of property transaction 
records cannot be obtained. Nor is TCM an 
appropriate method due to the occurrence 
of part-whole bias. This bias occurs where 
the good being valued by the respondent 
differs from the commodity that is intended 
to be valued. In other words, respondents 
can experience difficulty in distinguishing 
between the environmental value of the 
conservation zone and the whole national 
park. This study found that Australians are 
willing to pay about A$124 per person per 
year for 10 years to avoid the effects of the 
major impact scenario, and A$53 to avoid 
the effects of the minor impact scenario. 
The mining proposal was finally withdrawn 
due to a variety of factors, including the 
high conservation values. 
 
CVM mimics real market transactions. 
Suppose that a person comes to a 
shopping mall to buy a T-shirt. Before 
purchasing a shirt, the person needs to 
choose the desirable size, colour and 
design of the shirt, and most importantly his 
income level. Likewise, the CVM 
questionnaire must be framed in such a 
way that respondents are made aware 
there are an array of substitute and 
complementary goods for the environmental 
good under consideration, and also budget 
constraints. Otherwise, framing bias may 
occur. For this reason, Imber et al. (1991) 
asked several preliminary questions for the 
framing purpose, gradually bringing 
respondents to the WTP question. The 
preliminary questions included: “Do you 
think Australia needs to concentrate more 
on protecting the environment, or more on 
developing the economy, or would you say 
we currently have a reasonable balance?”; 
and “What do you think the two or three 
environmental matters most important to 
Australia right now?” To give sufficient 
information to respondents, Imber et al. 
(1991) also showed respondents a set of 
colour photographs of the site and its 
surroundings after respondents completed 
the preliminary section. If there is 
insufficient information about the 
commodities being valued, respondents’ 
WTP may not be equivalent to their actual 
WTP. In giving information at this stage, 
CVM interviewers must be in the neutral 
position so as to prevent potential 
interviewer bias.  
 
Respondents were then asked whether they 
would be willing to have their income 
reduced by A$2 a week for the next 10 
years to add the Kakadu Conservation 
Zone to the Kakadu National Park rather 
than use it for mining. If a respondent 
answered yes about whether he or she 
would pay A$2 a week, another WTP 
question was asked using a higher price of 
A$5. If the answer was no, lower price of 
A$1 was then proposed. Respondents were 
split into a few sub-samples, each sub-
sample being asked if they are willing to 
pay the distinct combination of dollar 
amounts. This is necessary to ensure that 
there is enough variation in the WTP 
variable to carry out statistical analysis on it. 
The range of maximum WTP amounts was 
predetermined through focus group 
meetings.  
 
It is strongly recommended to make use of 
follow-up questions. Socio-economic data 
such as age and income need to be 
obtained to test whether these variables 
influence the WTP responses. One or more 
follow-up questions are also required to 
check whether respondents understand the 
choice they are being asked to make and to 
discover the reasons for their answer. Imber 
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et al. (1991) included an interesting follow-
up question: ‘Do you recycle things such as 
paper or glass?’ This question was 
designed to determine whether 
environmentalists predominated within the 
respondents and whether the attitudes had 
an impact on the WTP bids.  
 
Apart from the possible occurrence of 
biases that are inherent to non-market 
valuation or generated by the questionnaire 
design and survey processes, CVM has 
come under rather philosophical criticism. 
Most critiques are concerned about the 
categorical mistake. According to Sagoff 
(1988), CVM has its theoretical grounding in 
measuring consumer preferences, but this 
method is inappropriate for measuring non-
use value that is related to citizen 
preferences. In other words, if respondents 
are motivated to bid WTP by the role of 
citizen in a value survey, they are 
concerned with the public interest, rather 
than their own self-interest. Thus, when 
answers to CVM questions do not arise 
from an expression of underlying consumer 
preferences, CVM estimates are not a 
suitable source of information about values 
for CBA (Diamond and Hausman 1993). By 
the same token, Knetsch (1994) stated that 
CVM responses are more likely to be an 
indication of an attitude or good feeling of 
moral satisfaction than of economic value, 
and therefore CVM results can provide little 
or no guide to resource allocation policies.  
 
6.  CONJOINT ANALYSIS  
 
Conjoint analysis is a variant of CVM in the 
sense that both are used to measure 
preservation value of non-market 
environmental goods based on hypothetical 
behaviour and they require survey 
respondents to trade off dollars for 
attributes. In conjoint analysis applications, 
respondents are asked to rank or rate 
multiple profiles, or choose only one option 
from the given number of options. In the 
environmental economics literature, these 
question formats are named ‘contingent 
ranking’, ‘contingent rating’ and ‘choice 
modelling’ 1 , respectively. Compared to 
CVM, a single conjoint analysis exercise 
can separately and simultaneously estimate 
the coefficients of all factors involved in 
choice sets.  
                                                          
1 Details are covered in another module titled 
‘Estimation of Non-market Forest Benefits 
Using Choice Modelling’. 
 
7.  SOME FURTHER VALUATION 
METHODS 
 
In the economic valuation literature, 
alternative valuation methods that have not 
been discussed in this module so far 
include the production function approach 
(Barbier 1994), composite methods of TCM 
and CVM, the contingent activity method 
(Heyes and Heyes 1999) and benefit 
transfer. 
 
The production function approach is unique 
in the sense that it views the environment 
as an input into production process to 
capture the value of ecological functions. 
For example, Narain and Fisher (1995) 
used this approach to model the 
contribution of the Anolis lizard to pest 
control. Despite provision of a useful way in 
which to value elements of environmental 
functions, the approach requires detailed 
knowledge of the physical effects on 
production of changes in an environmental 
resource (Barbier 1994), and often entails a 
number of assumptions due to the paucity 
of adequate data on how an environmental 
function is linked to the production of other 
goods (Acharya 1998). 
 
Hoagland et al. (1995 cited in Davis and 
Tisdell 1996) suggested the use of multiple 
valuation techniques to help correct for any 
potential biases attached to a specific 
technique. For instance, the ‘hedonic TCM’ 
has been in place as a class of methods for 
valuing non-market public goods. The 
method has been applied to value the 
characteristics of a destination such as 
proportion of the forest as open space, 
presence of water features and diversity of 
species, using revealed preference data 
(e.g. Englin and Mendelsohn 1991; Hanley 
and Ruffell 1993).  
 
Davis and Tisdell (1996) used a composite 
of TCM and CVM to value the consumer 
surplus of scuba divers at Julian Rocks 
Aquatic Reserve, a small marine protected 
area in New South Wales, Australia. Three 
points were estimated: (1) the cost that 
consumers were currently confronting in 
traveling to and accessing the attraction 
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and the annual number of visits they 
undertook each year at that price, as in 
TCM; (2) the upper limit to the cost of 
visitation beyond which the consumer would 
cease to access the site, as in CVM; and 
(3) the frequency with which they would 
willing to access the site each year if the 
cost was half way between their actual 
costs and upper limit, data of which were 
also obtained by a CVM question.  
 
Heyes and Heyes (1999) developed 
‘hypothetical TCM’. Instead of being asked 
directly to place a dollar value on a 
hypothetical recreational site, respondents 
under the hypothetical TCM are asked the 
maximum additional distance they would 
have been willing to travel in order to 
access such a site. By converting these into 
monetary equivalents, alternative measures 
of consumer surplus can be derived. Heyes 
and Heyes (1999) drew attention to their 
finding that the estimates derived in this 
way lay somewhere between those taken 
from the TCM and CVM analyses. They 
stated that the principle advantage of this 
method is that it can be expected to reduce 
the extent of protest-motivated bidding. 
That is, respondents are in effect being 
asked how much they would be willing to 
pay for access to the site, but the payment 
is expressed in a non-monetary currency, 
i.e. travel distance. 
 
Another possible approach is to transfer the 
benefit or cost assessment estimated from 
previous studies to a current valuation 
problem. The practice of benefit transfer 
has been developed because the high time 
and other resource requirements often 
prevent new valuation studies. Willis and 
Garrod (1995) suggested constructing a 
database of all environmental benefit 
estimates with details of the modelling 
procedures and all relevant assumptions in 
order to make further progress of valuation 
and benefit transfer studies. Morrison 
(2001) provided a review of three currently 
available databases, viz. ENVALUE (New 
South Wales EPA Environmental Valuation 
Database), EVRI (Environmental Valuation 
Resource Inventory) and NZDB (New 
Zealand Non-Market Valuation Database).2  
                                                          
2 These are found at the wetsites: 
  www.epa.nsw.gov.au/envalue; 
www.evri.ec.gc.ca/evri/; and  
8.  INTEGRATING NON-WOOD VALUES 
OF FORESTRY PROJECTS 
APPRAISAL 
 
A question often arises as to how to 
evaluate a new land-use option for a 
forestland. Conceptually, there are several 
solutions to the problem of integrating non-
wood values in projects appraisal.  
 
Cost-benefit analysis  
 
Assume there are only two options for a 
particular forestland area. For example, a 
given habitat can be either preserved or 
developed. The preservation option is not 
available. A conventional evaluation method 
for dealing with discrete development-
preservation options is social cost-benefit 
analysis (CBA). The basic CBA rule for 
these two options is to compare the net 
benefit of each option. Whether to preserve 
a forestland or develop it from society’s 
standpoint is dependent upon the difference 
between the net present value (NPV) of 
these exclusive choices. The application of 
the traditional CBA rule as to whether a 
project can be accepted can be expressed 
as: 
 
    0
)(1
NB-NB
NPV >+= ∑ t PtDt r                 (2) 
 
where r is the discount rate and NBDt and 
NBPt are net development benefits 
(development benefits minus costs of the 
development option, i.e. input costs) and 
net preservation benefits (preservation 
benefits minus costs of the preservation 
option such as policing, maintenance and 
monitoring costs) in year t, respectively.  
 
Safe minimum standard 
 
Pearce and Turner (1990) and Tisdell 
(1991) discussed the ‘safe minimum 
standard’ (SMS) as an alternative to CBA of 
                                                          
 
  learn.lincoln.ac.nz/markval/.  
   
  The Department of the Environment, Transport 
and Regions of the UK provides an 
environmental valuation source-list for the UK 
at: www.detr.gov.uk/environment/evslist/. 
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discrete options on an irreplaceable natural 
resource. The SMS approach stresses that 
one should avoid irreversible environmental 
damage unless the social cost of doing so 
is unacceptably high. The rule is intended 
for minimising the maximum losses, which 
is called a minimax strategy. Assume there 
is no compromise between preservation 
and development, that is, there are only 
dichotomous choices. For example, if a 
forestland is developed, the maximum loss 
is the preservation benefit (BP). 
Alternatively, if the given habitat is 
preserved, the maximum loss is the 
development benefit (BD).  
 
In effect, the SMS amounts to comparing 
the net present values of BD and BP. The 
lower BD is, the more the minimax solution 
is likely to be the preservation option. In 
other words, the SMS approach makes 
preservation the preferred option unless the 
social cost of preservation (i.e. the forgone 
development benefit) is unacceptably large. 
This rule appears precise except that it 
requires value judgement to determine what 
is unacceptably ‘large’. Pearce and Turner 
(1990) pointed out that the requirement of 
the SMS approach may be a deliberate 
attempt with the aim of not relying on a 
single criterion for making discrete choices. 
Tisdell (1991) pointed out that the SMS 
approach is in fact more supportive of 
preservation than the CBA rule, considering 
that the size of BP is likely to be though it is 
normally believed to be greater than BD. 
 
Ecological approach 
 
Ecological approaches to project evaluation 
stress that ecological consequences and 
sustainability must be taken into account 
seriously before making irreversible 
development decisions. This notion of 
sustainable development was an important 
agenda item at the 1992 Earth Summit in 
Rio de Janeiro, Brazil. Economists 
concerned about sustainable development 
tend to argue that the conventional CBA is 
a mere monetary analysis. From the 
viewpoint of the extremely strong 
sustainability conditions (Daly 1980; 1996), 
however, sustainable development is also 
dangerous, and the term is an oxymoron, 
and that mankind must be saved from this 
dangerous path.  
 
Multi-criteria analysis 
 
Multi-criteria analysis (MCA) – also known 
as multiple objective decision-support 
systems (MODSS) – is a structured 
framework for evaluation of various policy 
options across multiple objectives, which 
are often conflicting with one another. In 
this technique, the various criteria that 
reflect the multiple objectives under 
consideration, and the decision options, are 
listed in an effect table. This is an m × n 
matrix with m criteria and n options. The 
data used are either qualitative or 
quantitative. In order to determine the 
relative value of each decision option, 
importance weights are attached to each 
criteria. The qualitative data are ranked or 
put on a scale, and then combined with the 
quantitative data. The preferred option is 
computed by a series of mathematical 
techniques (Cameron 1992; Hajkowicz et 
al. 2000). Bennett (2000) noted what 
differentiates MCA from CBA is that in CBA 
the weights used are the per unit values 
derived for each of the impacts, whereas 
the weights used in MCA are driven by the 
analyst. 
 
In comparison to CBA, MCA does not have 
to involve the conversion of all costs and 
benefits associated with a project into 
monetary terms. Cameron (1992) pointed 
out that MCA has the advantage in avoiding 
the risk of spurious quantification of non-
market values: that is, the difficulties of 
converting to dollar value can be avoided by 
leaving the results of qualitative 
assessments of environmental values in a 
qualitative form. Gurocak and Whittlesey 
(1998) came to the parallel view that public 
projects often have a variety of economic, 
ecological, social and political objectives, 
many of which cannot or perhaps should 
not be converted to monetary terms. It is 
not necessary, however, to leave aside 
environmental value in a qualitative form. 
Values which can be quantified by a suited 
valuation method can be included in the 
MCA process (Cameron 1992). 
 
The common disadvantage of MCA is that 
this method requires decision makers to 
identify preference weights for the criteria 
involved in the decision process (Cameron 
1992). In this context, MCA tends to be 
much dependent on the subjectivity of 
  
Socio-economic Research Methods in Forestry 144 
preference weight inputs from decision 
makers (Gurocak and Whittlesey 1998). 
Subjectivity itself is not necessarily 
undesirable but may cause an inconsistent 
framework in making the unavoidable hard 
choices, diminishing the effectiveness of 
MCA. 
 
9.  DISCUSSION 
 
Several techniques have been developing 
to estimate non-market values. Fairly 
obviously, it is necessary to seek the most 
appropriate technique. Harrison (2000) 
came to the point that although choice of 
valuation technique becomes complex in 
reality, simple statements can be made as a 
rough guide. When the task is to value the 
recreation benefits at a recreation site, TCM 
is likely to be appropriate. Nevertheless, it is 
doubtful whether TCM is appropriate for 
capturing the value of a specific 
characteristic of the recreation site. CVM 
needs to be considered when social welfare 
changes associated with an environmental 
change within a recreation site is to be 
estimated.  
 
There are various categories of non-timber 
values associated with forestlands, falling 
under the headings of indirect use value, 
option value and existence value. Evidence 
from current Philippines experiences is that 
extreme deforestation results in not only a 
timber shortage, but also environmental 
problems in watersheds. Other problems 
including loss of human life due to 
increased flood severity, damage to crops 
and fisheries, reduction in the life of 
hydropower generators, which are caused 
by flooding, are also attributed in part to 
deforestation. Further, some may concern 
for the fauna and flora issues of 
deforestation, for example, loss of native 
animals. The damage function method or 
production function approach can be used 
to estimate damage to crops caused by 
deforestation. CVM or choice modelling is 
an appropriate method to value wildlife 
habitat in farm forestry. Harrison (2000) 
provided further insights into methods of 
estimating various non-wood benefits of 
farm forestry.  
 
While the importance of non-market values 
is being increasingly realized, accuracy of 
valuation methods reviewed in this module 
remains a lingering problem. Reliability of 
value estimates might be the top criterion, 
from the viewpoint of policy makers, to 
judge with whether to include them into 
project appraisal. Thus, valuation 
researchers must continue to strive to refine 
existing valuation methods, or developing 
new ones, in a way of enhancing the 
reliability. However, as Harrison (1999) 
stressed, the ability to estimate non-market 
values precisely should be treated as a 
separate issue to the importance of 
integrating them in project appraisal.  
 
Economists have devised various project 
evaluation methods. The conventional cost–
benefit approach originated from the 
utilitarian philosophy of ‘the greatest 
happiness of the greatest number’. The 
philosophical notion was incorporated into 
the Kaldor–Hicks compensation principle. A 
number of decisions on environmental 
projects have often been made according to 
the principle. The justification of the 
compensation principle is based on a 
potential Pareto improvement, in which 
economic welfare of a society is higher if 
the monetary value of gains exceeds the 
losses. Under the principle, the identity of 
the gainers and losers does not matter. On 
the other hand, the multi-criteria approach 
evaluates several policy options at the 
same time, using the idea of weighting 
various criteria. Further, ecological 
approaches stress that researchers must 
also take into account scientific evidence of 
the adverse impact of development over 
native flora and fauna, water quality and 
other ecological considerations. Ecological 
approaches are applicable particularly to 
the discrete land-use options. Among these 
evaluation methodologies, each of them 
works well in some cases and not well in 
other cases. 
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